The subject of Wassermann "Problem" cases is of interest not only to the serologist but to the physician or clinician, upon whom devolves the responsibility for diagnosis. In the past there has been too little critical judgment by clinicians in assessing the results of the Wassermann reaction, and many practitioners may still regard a positive Wassermann reaction as in itself a diagnosis of syphilis.
In recent years there has been an enormous increase in the practice of serum testing for syphilis. In general hospitals a routine Wassermann test is now carried out on all donors, and often on recipients for blood transfuision. A blood test is now frequently asked for before marriage. At all big venereal disease clinics and ante-natal clinics a routine blood test is done on every case. It is therefore oFgreat importance to the clinician to realize the limitations of tests for syphilis, for it is now known that these serum tests may give occasional false positive results, and there is no doubt that in consequence a certain number of patients in the past have been subjected to anti-syphilitic treatment on account of a positive Wassermann report which further investigation would have proved false.
In approaching this subject it is not my intention to delve into an abstruse scientific discussion regarding the biological causes for false positive Wassermann reactions, but rather in a practical manner to mention the views held and to emphasize the limitations and pitfalls as a whole, and to stimulate discussion on the interpretations that should be placed on a positive Wassermann Wyler (1929) Harrison and Osmond (1943) say: "This statement is probably as true to-day as it was when written a quarter of a century ago, but it is equally true that no group of tests has given rise through unskilful performance and through inadequate. appreciation of their limitations to more unhappiness than have the serum tests for syphilis."
The performance of the Wassermann test requires skill and concentration. Any slackness may give rise to some technical error. Suppose, for example, there is a batch of seventy blood sera to be tested. This entails the drawing off in pipettes of sera from each numbered tube into another series of numbered tubes for one in five dilution with saline for the purpose of inactivation at 550 C. After inactivation, each diluted serum has to be placed in further correspondingly numbered tubes for the actual test. All this requires patience and care; otherwise a mistake may easily be made. Many anomalous results may have been reported in the past by unskilled technicians, not because the Wassermann test was at fault, but because the operator was at fault. In a well-run laboratory, and when a competent technician is performing the test, a mistake is seldom made. There is also the possibility of a technical error in numbering or labelling specimens. Or occasionally a blood specimen is badly hmmolized, so that on inactivation at 550 C. it becomes a solid chocolate-like mass. Such a serum is, of course, unsatisfactory for testing, and if such instances occur the method of taking blood specimens at the clinic should be overhauled. Another possible source of error (mentioned by Ors6s, 1936 ) is an admixture of salvarsan (commonly from using the syringe with which an injection has just been made). Such a contamination even in high dilution readily leads to false positive results. Therefore separate syringes should be kept for taking specimens and not used for anything else. A further frequent technical mistake is bacterial contamination of a specimen. Sterile tubes and sterile syringes should be used, and the specimen, especially in hot weather, kept in the refrigerator.
Lability of Biological False Positive
Reactions There is now almost conclusive evidence to indicate that in some apparently normal individuals there may be a peculiar lability of the blood serum, either permanently or under the influence of some intercurrent disease, which may cause it to give a false positive reaction to Wassermann and other syphilis tests. This peculiar lability has been known for some time, and there is now an accumulating literature on the occurrence of such false positive reactions in certain diseases. It has been long known that animal sera, particularly rabbits, can give positive Wassermann -reactions and flocculation tests. Albrecht (1942) According to Sachs " The reagents (tissue extracts, etc.) used for the serological syphilis tests are able also to react with the proteins of labile sera. The results of such an interaction are just the same as in true antibody reactions, complement fixation, or flocculation. The difference is due only to the fact that in these circumstances the extract components react immediately with the serum globulins while the specific reaction between antibody and antigen (or hapten) is secondarily followed by the same alterations inducing complement fixation or flocculation. This consideration makes non-specific reactions in the sero-diagnosis of syphilis understandable. It must be realized that the extracts used as " antigens " are not at all pure reagents. The specific component responsible for the antibody reaction is only a small share (chemically not sufficiently recognizable) which adheres to a big portion of ballast material originating from the tissues. This ballast material and its colloidal structure is of great importance because it may act like antigens-so to speak as ' pseudo-antigens '-but only because of its colloidal behaviour. The result is a non-specific reaction which will occur the more easily the more labile the serum globulins."
Another explanation put forward assumes that non-specific reactions may be caused by antibodies related to those developing in syphilis or caused by symptomless infections. Sachs states that, although antibodies identical with those characteristic of syphilis may be produced in some other infectious diseases such as yaws, malaria, leprosy, anid subacute bacterial endocarditis, he does not believe in the theoiy which endeavours to explain nonspecific reactions in general by the same mechanism as that responsible for the Wassermann reaction.
Sachs points out " that non-specific reactions are more frequent and stronger when unheated serum is used instead of heated serum. Heating the serum, first recommended for the intensification of the Wassermann reaction on account of the destruction of the complement activity, just weakens the reactivity and-increases at the same time the specificity. An unheated serum of a pregnant non-syphilitic woman, e.g., may give a stronger complement fixation than a heated syphilitic serum, while the reactivity disappears completely after heating. Kahn (1942; made a special study of the differential characteristics of non-specific and specific serological reactions. He observed that a non-specific reaction is weakened at 370 C. and strengthened at 00 C.; conversely specific reactions are strengthened at 37?. C. and weakened at 00 C. He also found that tissue extract antigens of excessive sensitivity can be prepared which will give about 40 per cent. positive serological reactions in nonsyphilitic persons. If the tests with excessively sensitive antigens are performed at cold temperatures the non-specific sensitivity can be raised to about 80 per cent. If the tests with excessively sensitive antigens are performed at cold temperatures with unheated sera instead of with sera heated for 30 minutes at 560 C., the non-specific sensitivity reaches about 98 per cent. Certain lower animals give 100 per cent. of positive reactions when the tests are performed under the same conditions.
The above findings suggest that there exists what Kahn calls a " universal" serological (non-syphilitic reaction) given by human beings and animals, but that it is best observed under conditions of low temperature.
A further interesting observation made by Kahn is the possibility of biological false positive reaction in the presence of syphilis, e.g. a certain person has a tendency to give false positives, let us say during a cold. In due time he becomes infected with syphilis and begins to show specific positive reactions.
Then, when he contracts a cold, he is likely to give at the same time both specific and nonspecific reactions. Should he later become specifically serum-negative following therapy, he will give the non-specific reaction only when he has a cold. Similarly, certain neurosyphilitic patients treated with malaria give positive specific serological reactions before malaria therapy, both specific and non-specific reactions soon after malaria, and in due time only specific serological reactions.
Kahn has, in consequence, developed a new Kahn verification test which can be applied to those difficult " problem" cases when a positive Wassermann reaction is reported in the absence of clinical evidence of syphilis. serological tests are common (more than 10 per cent. of cases) in leprosy, malaria in the acute stages, infectious mononucleosis, vaccination against smallpox, rat-bite fever due to spirillum minus, relapsing fever, lupus erythematosus, and possibly certain types of atypical pneumonia. They state that there is no reliable evidence that the serological tests are significantly affected by pregnancy, menstruation, scarlet fever, jaundice (other than infectious), subacute bacterial endocarditis, tuberculosis, or hypoproteinaemia; and that there is inadequate data available regarding the incidence in measles, mumps, infectious hepatitis, lymphopathia venereum, chancroid, and many other diseases. It is mentioned that transient false positive reactions may occur in apparently normal persons without recent illness. Even persistently positive reactions may occur in non-syphilitic patients. Since a large proportion of sero-positive patients have no syphilitic lesions at necropsy, it is entirely possible that many sero-positive persons without a history or signs of the disease have been mistakenly diagnosed and treated for latent syphilis. The incidence of transient false positive tests following acute infections depends largely on the frequency of testing during the acute and convalescent stages. Although post-infectious or postvaccinal positive reactions occasionally last as long as three months, most become negative within a few days or weeks. The Committee state that, since it is customary to perform serological tests on hospital patients only on admission, at which time acute infections have not fully developed their antibodies, it is likely that the ability of many common infections to lead to false positive serological tests is grossly underestimated. Gelli (1931) , after a bibliographic review of aspecific Wassermann reactions, discusses the peculiar observation of a four-plus Wassermann sero-diagnosis in a girl aged 11 with hepatic distomiasis, in whom there were no signs poiinting to syphilis and in whom the reaction soon became negative when, following intensive treatment, the daily search for ova of Distoma proved negative. Newham (1927) describes a case in which the serum of a patient suffering from liver abscess gave a positive Wassermann reaction on the day after the abscess was evacuated as well as a week and two weeks later, but which was completely negative to tests carried out three and four weeks after the operation. Syphilis could be excluded in this case, and the author believes that the reaction was due to the tropical abscess. He mentions also a case in which a tube containing a serum which was used as a negative control was on one occasion very slow in clearing. On enquiry 'he found that the patient from whom the serum had been obtained had an hour previously received a dose of carbon tetrachloride for ankylostomiases.
Verdozzi and Urbani (1916) give a tabular and detailed account oftwenty-six patients with chronic hepatic infections unassociated with syphilis. A positive reaction was obtained in twenty out of the twenty-six patients. Nine of the twenty-six were suffering from primary or secondary new growths of the liver, and eight of these gave a positive reaction; in seven the reaction was strongly positive.
Shinobu Matsumura (1934) Diphtheria. -Frei (1929) confirmed the statement of Hentschell and Szego that the sera of nonsyphilitic patients can give rise to false positive syphilitic reactions after injections of diphtheria antitoxin. Boas and Tolboll (1932) tested by the Wassermann and Kahn methods the sera of a hundred patients before and after injections of antidiphtheria antitoxin. All were negative before, and ninety-nine were negative after the injection of anti-diphtheria serum. In the case that was positive the patient received 80,000 units intravenously and 140,000 intramuscularly. The tests were carried out by separate assistants and became positive six days later. Eight days later the serum became completely negative. Stem (1932) states that there have been several reports of positive Wassermann reactions after injection of diphtheria serum. The accuracy of the observations cannot be doubted, but the author advises caution in their interpretation. He observed cases in which the diagnosis was diphtheria but in which the bacteriological examinations did not confirm the clinical impression. No antitoxin was administered in these cases, but in some of them a transient positive reaction of the serum for syphilis was obtained. Positive reactions for syphilis were also observed after Vincent's angina and infections with spirochetes of balanitis.
In other words, positive serological reactions for syphilis may occur after infections of the throat without the administration of diphtheria serum, but these usually disappear spontaneously. However, they may persist for longer periods if the infectious foci persist.
Anwsthetics.
-In a few cases the sera of patients under general anesthesia have been stated to show a positive reaction. Green (1923) investigated the effect of chloroform and ether upon the Wassermann reaction and the syphilis reaction of Dreyer and Ward. The aniesthetics had no effect upon either reaction. It is generally believed that anwsthesia increases the anti-complementary properties of the blood, special care being required in the performance of the Wassermann test to avoid false positive reports. The Kahn test, not being influenced by anti-complementary properties of serum, is still less affected by amnsthesia. There is no conclusive experimental evidence for the assumption that either test gives false positive reactions during anesthesia. Nevertheless, as a factor of safety, no serological reaction obtained during anesthesia should be depended on, particularly if not supported by clinical observations. At least forty-eight hours should elapse between a general anesthetic and the drawing of blood for a serological test.
LeadPoisoning. -Dreyer (1911) obtained positive
Wassermann reactions in certain cases of lead poisoning. In thirty-five cases examined, four showed a positive reaction although the men had never been syphilitic. Schnitter (1911) investigated sixteen workmen presenting symptoms oflead poisoning: four showed a positive reaction; one of these men had suffered from syphilis three years before, although no symptoms of the disease existed at the time of examination. The men giving a positive reaction had been engaged in the lead work for periods varying from eighteen to forty weeks, and the others for periods of from two days to seven weeks; it is, therefore, probable that the positive reaction in lead poisoning depends on the degree and the duration of the poisoning. Green (1923) investigated the effect of various drugs-for example morphine, caffeine, amyl nitrate, epinephrine, pituitary extract-and of fat digestion and fever upon the Wassermann reaction and the reaction of Dreyer and Ward. They had no effect upon either reaction. He states that the presence of considerable fat in the blood causes the serum to become anti-complementary, a property it loses upon the mechanical removal of the fat.
Corpses. -Bertolozzi (1934) carried out serological syphilis tests on fifty corpses. A positive reaction was occasionally observed in the serum of persons in articulo mortis and in that of a large percentage of corpses.
Protein Diet.-Bames and others (1943) record' a case of strongly positive Kahn and Kolmer Wassermann reactions in a young student who denied venereal exposure. This student in the, course of work in a meat market had developed a habit of eating small pieces of raw meat picked up from the chopping block. On the possibility of a high protein diet being the cause of a false positive he was told to stop the practice. In a few weeks his serum became negative. These authors adopted the practice of putting persons whose sera gave contradictory results on a milk-free, meatfree diet for three days, and they give examples of reversals of serum reactions after the institution of this regime; on the other hand they never succeeded in making the serum again positive by restoring the high-protein diet.
Sulphur dioxide. 
